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ABSTRACT 

. This guide anJ the accompanying student workbook 
(jsepa'raLt.e docuaent) coaiprise the. Adult Basic Education Level III 
^grades 7, 8, and 9J package on the ^metric system. An introductory 
section provides background information on adult basic daily living 
skills, a discussion of the design and use of the student workbook, 
and information on what th^ teacher peeds to knew about the metric 
sysiem (seven p^ges) . Five instructional sections are^included: 
Linear, area, mass, volume and capacity, and teoperaturep Each 
section includes learning activities and ad-ditional comments (both 
which, relate to specified pages in the student workbook)* and lists 
materials needed. Appended are sources of material (com'plete 
addresses and ERIC document numbers, where possible) on adult 
education and/or the metric syste.m, instructiAAs for using ^ the 
student test booklets, two student test b^jOidTets (forms 1 and 2), 
answers to the student 1;ests (foc^i— L-a^ra 2) . (SH) 
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LEVLL HI 



INTRODUCTION 



. The ability to use meas^uremen t toolS and concepts is a" 
basic necessity o£ adult life. The change to the metric 
system now taking place in the United States- gives the 
Adult Basic Education student an opportunity tof^caj&ch up 
to^and even exceed the present measurement skills^ of the 
average • adult . - 

Basically,, ABE instructors are concerned with providing 
curricurum materials which have immediate application". " 
ABE students are motivated by learning tasks which improve 
the quality of their lives now, whet^aer on the job or at » 
home. A ch^ance to learn skills> which their neighbors * may 
not .have can contribute to self- improvement and self.-con- 
fideiice.. • " ' . 

The content of the LEVEL III STUDENT WORKBOOK is occupa- 
tionally orientea. There are references to measurement 
tasks usecf witJvin some fifty different occupatiojis^ to 
which students can relate. ' ^ 

Pragmatic needs and goals have brought these adult 
{students to the ABE program. They can emerge from the 
» unit 'on metrics with measurement skills they can take 
home and immediately put 'to use. 

The Adult Performance Level: (APL) material here shows 
" some of the everyday, skills, needed by LEVEL III ABE 

students.* After the'students have finished this unit 
• they should be able t,o use the metric system in these 
^'-/suggested ways. 
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Readmq 



■/ 



Writinq 



Speak mcj arid 
Listen in-g 



Computation 



Problem 
Solving ^ 



Tnterporsonal 
f'olations 



*Norvell W. Northcutt* ADULT FUNCTIONAL COMPETENCY: A SUMMARY. 
•Austin, Texas: -Adult Performance Level Project Staff, Division of 
<tension^<}The University of Texas at Austin. January, 1973. 
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ConsiunVr 
EconomiVs 



Oc^cupational 
mow lodge 
(InclulUnq Homemakinq) 



Health 



Commun 1 1 y 



and Law , 



Incroaso reading vocabulary to include: 



length 
width 
height 
scale ^ 
mass-weight 
measure 



metre m 

* centimetre — cm 

litre - i 

degree Celsius, ®C 

gram * g 

kilogram . kg 

millilitre ml 



Be able to write the metric symbols 
^J^tl^ft, kg, g, 1, ml, and '^C. 



1. Be able to' 
read dosag( 
on a medicine 
)30ttle. 

2. Read a Cel- 
sius thermo- 
meter. 



Be able to*" 
record 6wn body 
measurements in 
metrics. 



Be able to r'bad 
tempo raturo 
forecasts in 
newspaper and 
on television. 



Assist community 
consumer orgcSni- 
zations . 



1. LfK>k for prico 
per litre of 
gasol inc 

post r-d at gd<> 
stations. 

2. Read highway 
signji. 



Able to read labels 
to see if they con- 
form to packaging 
laws . ^ 



Ask for proper 
quajit>itxes and 
sizes needed in 
merchandise. 



Be aware of 
number of 

.servings in 
cbmmercia I 
metric con- 

-ta iner- si zes 



Wh e n*pjir c has i n g 
know large and 
-small equipmej>tr 
sizes and size 
of space to be 
ojicupied by 
them. • 



Ask for correct 
sizes in talk- 
ing to'store 
clerks. | 



In service jobs'," 
know and understand 
metric terms. 



Say and under- 
stand readinq^^^ 
tOf cliniqcti^ 
thermometers, 
scales, and 

height measures* 



Undorstcnd 
weather fore- 
casts and 
tempers turo 
predictions. 



Explain to other.s 
how metric system 
will affect gov- 
ernment and lawr. 



Use millilitre. 
spoons and litre 
cup^ in food 
preparation. ,^ 
Know^ correct 
utensil size for 
quantity prepared. 



Relate ®C to 
choice of 
clothing to 
wearer. ^ 



Know general ' tempera- 
ture — low, medium, 
high — for cooking. 



'Interpret 
clinical thermo- 
meter readings 
for pers6h*s 
'temperature and 
take appropriate 
action. 



Teach' a neighbor to 
use a irtetre stick, 
a metric ruler, and 
'a metric tape 
measure . 



Give-wthe doctor 
a child's tem.- 
perature over 
the phone. 



Keep daily and 
monthly rain- 
fall records 
ill centimetres. 

/ 



Usa weather 
reports, dis- 
tances in km, 
and speed lim- 
,its to help 
^plan activ- 
ities. 



Help others 
learn the 
basics of the 
metric system. 



c;ivo a< euro to 
e.stim.itos of 
metrir m'ea<^uro.<; 
to law on force - 
ment offl^-ials. 
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DESIGN ANlT USE OF THE. STUDENT WORKBOOK 

These matcriafs arfc designed for ABE students who are functioning at. 
Grade levels 7, or 9. 

The STUDENT WORKBOOK is organized into six sections:* Linear, Area, 
Volume, and Capacity, Mass, and Temperature. Each of these sections 
introduces appropriate concepts, measurement words, and measurement 
devices. After a brief introduction to each secti^pn, students are' 
sent to a resource table which you, the instructor, have organized. 
At thip resource' tab le students perform hands-on activities that are 
described throughout the STUDENT WORKBOOK in the sections headed 
Metric Activities. 

• *• 

* As students complete the metric activities, they will acquire a feel- 
ing for the size of a metric unit. When they have internalized the 
.concept (that is, when they afe thinking metric), they go back to the 
STUDENT WORKBOOK for some ^examples of where people use these measure-, 
ments jat work and, at home.' These short vignettes not only giv^ stu- 

.tients some, idea of the practical uses of metric measurements but can , 
act as an impetus for further 'discussions of other occupations and 
situations w.here these metric units are used. - 

The ability to handre number co'ncepts varies widely among ABE stu- 
dents. -Therefore, it seemed prudent to plan, the' LEVEL III STUDENT 
WORKBOOK for grade 7 reading and mathematics levels. Instructors 
are encouraged ^to adapt the materials Upward if'they feel it is appro- 
priate for theiV students. While all numerical examples are at Crad^ 
7 mathem^^^tical level, sonfe students may^ Ti^ed he^^ nmlf iplyi or* 
dividing where decimal fractions are involved. 

The STUDENT. l^^RKBOOK' begins b^y using a problem solving approach to in- 
trpducing .me trie measurement Most people have had measure-ment prob- 
lems - -clothing that does not fit when we get it home," furniture that 
is too wide to be moved through doo.rways , and objects that are too 
big for their iotended space.' These experiences are often uncom- 
fortable and frustrating. Yet, almost everyone has had them and by' 
planning ahead and measuring, many of these situations c^an be avo^d^d. 

The ""role of the teacher is extremely important. Reading metric infor- 
mation will not provide LEVEL III ABE students with the measurement 
skills they need to know. It is esseijtial that the* instructor e'ncour- 
age stud'ents to become actively involved in the Metric Activities 
sections. These are laboratory activities which involve the student 
in learning in a personal way. Thoty encourage a positive attitu'do 
toward discovery and inquiry, and they reduce fears and concerns about 
the metric system. In addition, these hands-on activities- "can^ easily 
be expanded as needed.. You need to collect the materials for each ' 
segment* and set up a resource table with measurement equipment before 
the students begin. ' . ^ 
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Students need to^ get their brands on measurement tools. As a result 
of working with the Metric Activities in the STUDHNT WORKBOOK, your 
students' wiii become familiar wi tlx, the quantities they represent and 
''will establish -their own personal sets of physical references. Thus 
the' students may associate the width of a fingernail with a centimetre 
and the mass of a brick football, or an iron with a kilogram.^ 

Experiences with metricat^ion in other countries such as Australia/ 
England, "and Canada show that students learn better when metric units 
are compar..:d to familiar objects. Students should learn 'to "think 
metric." It^is difficult and confusing to learn the new system by 
* constc?vntly referring the Customary systeifi now in use. ,Even though 
we will be using. Customary and metric measurements sTde by side for 
quite a while, students should learn them as separate measurement lan- 
gua'ges, not by translating from one to the other. 
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OBJEdTIVES 



The student will depionstrate the listed^ skills for ^ach of the five measurement ^oups reusing the terms 
and devices shown. Page nuirbers refer to pages' in the STUDENT WORKBOOK. v ^ 



.SKILLS 

1. Recognize and use the 
unit and its, symbol 

2. State or show a phys- 
ical reference for 


• MEASuRfeMEHT* GROUPS 


, Linear 
{pp. ^23) ' 


Area 
(pp. 24-29) 


Volume and 
' , Capacity 
(pp, 30-463 


Mass 
(pp,^ 47-55). ^ 


^ Temperature 
(pp. 56-58) 


millimetre (mm) 
, centimetre (cm) 
metre (m) 
kilometre (km) 


square 

centimetre 

(cm^) 

\ 

square 
metre* (m^) 


cubic centi-^ | 
metre (dm^) 
cubic metre 
(m^) « 
litre .(1) , * 

millilitre (ml)j 


g^am [a) 
kilogram * (kg) 

> 

* 


degree Celsius (**C) 
c 


3. Read correctly 

o • 


metre stick, , 

metric tape ' 

nfeasure , and 

metric rulers 
1 


V' ^ 


measurements 
' on litre pups 
and millilitre 
spoons' 


a kilogram 
Scale , gram 
scale • • ' 


< 

Celsius thermometeKi, 
Celsius clinical 
thermometer 


' f 

4. Calculate or deter- 
mine (includes 
selecting and using o 
any_ appropriate 

' measuring in- 
struments) ' 

5. Estimc^te within 25% 

-of the actual ~ - 


height, width , 
or length of 
objects 


the area 
of a given 
space 

\ 


capacity of 
containers 
and volume of 
objects 


the mass of 
objects 


— 

the temperature of 
the air, a liquid, 
or a person 


measure 




6: _ Convert a. metric 
quantity -in one of 
these units to its 
equivalent in 
^ another of these 
units 

\ 


mil Iimetre 
centimetre 
metre 
kilometre 


/ 


litre ■C\ 
millilitre 


gram 

kilogram^ 


f 
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WHAT THE INSTRUCTOR NEEDS TO KNOW. 



Linear 



The first section is •abmai^l-iTreor measurement^. Line ar measure rofefs 
to the Jength, dep.th-r'^^tll, or height of an*bbjoct 



"S^TicIeirts" avo 

as'ked to estimate and measure the length, width; depth,. or height- of. " 
various objects. ' " ^ ^ ^ " 

.The base unit of linear measure in the^ ST^ or metric system, is the 
metre. -(SI is an abbreviation, for Sys'teme International xi'Unitos, or 
International System of Uhits.) The basic tool for ;neasuring metres ' 
is the metre st'iclj. • The symbol m is used to» denote metre or metres. ' 
Notice that' no period is placed' after" the m unless it is at -the- end 
of a sentence; " • 

• If you place one end .of alm.etre st-ick "on .the floor and hold ' 
the stick agains-t. your l^g, you will tjnd'thaf the other end 
^ of the metre Vtick is nea:^ your waist. You may want to take * 

a metro stick and work Metric Activities 1 a*nd. 2.* The-se tyjo 
learning activities* are designed to give you and your stu-' 
: „ -_,.dents a„ feeling for. the length of a metre and a. met'ro stick. 



.-Because- a metre is too ]{ong to measure many * things , it has been 
•divided into smaller units r. All of thos'e units h'avethe word metro 
in them. A different prefix is* used to differentiate between 'those 
subunits% The , three most commoaly used subunits*all have pre (i/es 
that end in the letjter i.. , See^ the iisr on the bottom* of fho next page. 

The f I TS t' subunit^ rs' a (decimetre . It is. one tenth of .a metre. The 
rectangle here is onF'~a?ciTneTfe^Wg".~~^ 
metre. - The dec^imertre is a . . - 

?uhit that is seldom used; . ' ' . . ■ 

f but you,* the ins'tructor, 
. ^^hould b6 aware of this 
\ unit so* that, you will 

- have a better understand- j 

ing of the' metric: system. . ^ / ^ 

, The s.ymbol for. .decimetre . •* / 

' is dm. * " • • . " * 

,If .a decimetre is divided into 10 equal subunits, each of these sub- 
*unrit.s. is .called a^ centimetre . There are ^0 centimetres in a decimetre, 
^4|,6'r lt)Q* centimetres m a ^metrc." At the right is a rectangle tha-lt is one 
cent imet^re . long . Remember that siacQ 
therp ^rc 'I&O^^^entimetres in one metre, 
ea'Gl) .-centimetre is one hundredth of a 
' Vm'etre.; ^ Mos t .centim'etr^e i-uTers are 20 or 

30 'qentlmetres l9ng^ .The. symbol cnr is 
• used" fox .centimetre.' . • , . " " 
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>asure the uoidth of ii pap*ter 
is abbutr one eentimetre wifle 
me^tres ^wide. Y 



clip' and a penny. A 'paper clip 
and a penny .is'' about fwo ot:viTti- 
ou^may want tc/ work, threrugh j^Ietric Activity^ ^' 
7 to got a better understanding, of the iongtlr of ^centimetre. 



a 

If a CQntimfetre is divivled into la equal 
milliiftetre. Thereg>are JO millimetres ,in 
metre. At the I'lght are two 



p,arts 
a 

small 



oaclir part lis "cal led a 
and ]-000 iivilli. 



ceny xmetve 



1 



mm 




metres m a 

rectanjgles: The distance between .these 
rectangles is one millimetre. 'TXie 
symbol mm is used to represeH4;^ 
millimetres • , 

;••^^any students are .iised to Tni 1 limet rtr$ b^ocause 'Cliey smoke 
' cig'^ettes vthat are lOO mm. or 120.mm long^ Note that a ! 
- , 100 .mm cigarette -is^ also 10' cm, or 1/ 'dm,' long." -A diifte iV-^- 

abo.ut one millimetre thic^. ^ . ... 

There aire times ^ en it is not convenient to refer to large" -J-inear 
measures, in. metres . When this, happens larger, units are used. The 
names of these lajger units all have a p,re fix plus the -word "metre-." 
For the larger unit-s the prefixes d6 not ' end in the letter i. 

The fiVst -of these la-rger units is 10 metres long. .It'is called- 
dekametce- and the symbol, dam is used. Ten dekametres is- a hectometre 
(hwJ ' There are 100 me,t»res in one hectometr4. Ten hectometres is a • 
Iciloihetrc (km). ' There ^are 1,000 -metres in one kil-omot-rc. Dekametres 
and hectometres are not used^in the LEVEL III materials/ Irf fact, 'they 
will seldo.m be ifsed. Kilometrer are used tc^' designate distances stich 
as the distance between two 'cities. Many sigHs on the interstate high- 
ways now gitre the distance to major citi'es in kilometjes." Speed and 
velocity are given in kilometres per ho ur (km/li) . 

: = ■ 5 — ; » . ^ ' - . 



TEe"" tabic" below shows the relationj^hip between -the base unit (metre), 
and the- other lin(?ar units*. • i 



Unit 



Symbol Value in Metres 



^kilometre . km 

- hectometre. , Jrm 

dekametre . ' dam 

*mctre (base unit) ^ m 

decimetre ' dm 

'^centimetre. cm 

*mrllimetre * mm 

/*UDi,ts' commq^hly *used . 



000 metres / 
lOG metres ' 
10 h -^tres.. 
1 metre 
0.1 me t i^e 
0.01 me£re 
0.001 metre 



Read as 

one thousand metres 
one hundxpd metres 
ten metres, 
one metre 

one tenth of a mgtre 
one hundredth of a metre 
one thousandth of a meVre 
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Area ' ' , *^ * ' 

The se^cond section discusses ^area * Area refers to the number of -units 
it takes' to cover a surface c6lnpletely» An SI unit ol area rs the , 
sc|Uiie metre . The syml;ol for a square metre is uw. , Notice that the 
symDol is and not sq. m. . v • • 

Take four metre sticks and place- them on the flooT in the ' 
^ shape of a^'square. If. you do this carefully ^ the area in- 
side this square is a square metre, „You might wajit to work 
^Metric V)^ivities 21 and 22. These two act^. vities ' are 
designed to give you and»your students a feeling for the 
area of a square n)etre. 

* * 
There are smaller a^d larger' units than a square metre. In fact, any 
of the linear units can be used for deriving a unit ^for area. For 
example, the instructional material in the STUDENT WORKBOOK uses 
squ&re centimet.res ~^ cm? ) -to- explain area' to the\s tuder^ts . You may 
al5o usfe square millimetre? (mm^) . Notice that Vliere are 100 mm^'in 
•One cm2. ' ' ' \ 

Larg^r uiiitjf can *be used a]so. . For example, a sg-uare dekametre ( dam^ ) 
is 100 m^-.. Another name tjia't is^ often used for a dam^ Is are -and the 
symbol for are is An even larger unit is the square hectometre 
.( hm?) . This is 10^t)Q0'm2. A more common name for tne hm^ is the 
hectare a-nd the s^ymbol ha is used for hectare. Land measure is often 
Ya hectares . The' inly "la'rger unit of area that will be used is the . 
square kilomj^re ( km^ ) . This will used primarily, £o'r very la/ge 
land areas . • ' * 

Volume ' and .Capacity • . . . 

Tne third section is. about volume and capacity. The volume of an 
object frefe^rs to* the rfmojnt of space the object occupies or enclose^t 
Cgiykcity te'fers to. the amount of spaiCe enclosed by an object or con- 
. tamer * ' ' • - 

. - ' • ■ 

A uhit of volume is the- cubic rtietre (m^) ♦ A cube or box that is one 
metre .long^^'ne metre wide, and one metre high ha§ 3 volume of onQ 
3,tri\ Not ■ 

■ ^ ■ / 



cubj.c me,t Notice that the synjbol is and not cu m» 

/ " , i> ' 

You may want to v/ork Metric ActliVity 2.7. This activi^ty is designed to 
give you and your, students" a feeling for the volume of a cubic metre. 
If :^^ou;.do try Activity 2'7, you :^ill need some (lelp to hold the metre 
sticks*. ■ ■ ' ■ " . 
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There are smaller and largpr' units than a cubic metre • In fact, any 
^ot the linear units can be used for deriving a unit for volume, Por 
Example, the instructional materia] in the STUDKNT WORKBOOK explains 
tf\ V4)lumerBy using c-ubic centime tres ( cm^ ) \ You can also use cubic 

millimetres (mm^ Notice that there are 1 000 mm^ in oae cm^. Another 



^UQXt that' can be used is the cubic decimetre ( dm^ ) • Notice that there 
. Sire\l JDOO crf^ in one cubic decimetre* 

>f\ , , ^ ^\ ' ^ 

•*^.The '^basic unit of, capacity is the -litre . A cube or box that i's one^ ' 
^j;,^ decimetre ).ong, one decimetre wide, and one decimetre high has. a 
..rdapacity of* one cubic Secimet^re, or jone litre* Jhe symbol for a \ 
/ /, cubic gee i metre is " ^mg . The $ymboP for litre is 1^, Notice that this 
symbol is not The numeral one but a small, or lower case, letter .''el 
"^JUecause there can be^some confusion when the last cK*git of a number is 
.yt' o^W,* is very important fhat a space be left between a numeral and 
^^'vtne symbpi forMitre. If there is any/^ossibility of confusion', use 

• ^ the. whole-vord ''litre/' - 

' • The litre will be a. veiy^ common lVotisQholdv%ii t , MUk> motor 
" ^ oil-*i^ks^^ip,e|^b).Vd'ch, and. soda pop are a-^Xew ^f the products. , 
' ' - thar ""will purchased in litres^' 'You might wfiftt to do Metric 
^ Activities 29, 30, and 31, These throe learning activi t i<^arQ 

-.y. . designed' to' give students a feeling for a litre, 

' ' . . • ^ * - 

The cubic decimetre, litre, is often too large a unit for'many uses. 
•° ' When this h^ppens^^ the smaller unit that is used is the ifiillilitrc \ 
There are one thousand milli^itres in one litre. The symbol for 
^^millilitire is inl. Millili-tre is- another name for cubic centimetre. 
^ ' •'^ . A pox that is ^one centimetre long, orte centimetre v/ide, and one centi- , 
metre high is a cubic centim'etre. The symbol for cubic centimetre "^ is 
cjg^# There are 1* OOO^cubio^ centimetres in one-cubic decimetre. 

• A 'teaspoon holds five milli litres. Metric Actiyit^33. gives* 
peo^ple experience wi th. millilitre spoons thalt will bfessiised^ . 

• in Cooking. Metric Activity 37 is ^designed yo give experience^ 
using millil itre spoons and litre measuring cups. You might 

T want to try these recipes .at home so that you are s are that 

\ * you' understand all of the steps. • « 

.^^^Un-ifts l^maller or larger than a"* litre are often needed. ^ When* this is * 
' / the ca*^S^e, these new, units h&ve names with the word litre preceded by. 
a prefijc. The following table \shows the relationship between the base 

unit (lifre) and the other units of capacity. - ^ — 

^, y ' * _ " * 

9r 
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Unit . 

^kilolitre 

hectolitre / 

dekalitre 
*litre (base unit) 
• decilitre 

centilitre 
*inillilitre 

^Units commonly- used. 
Mass ^ 



Symbol Numerical Meanin 



kl 
hi 
dal 
1 
dl 
cl 
ml 



•1000-ldtres 
100 litres 
10 litres 
1 litre 
0.1 litre 
0*01 litre 
0.001 litre 




Road as 

oive thousand litres 
onelTcrffdred litres 
ten litres 
on^ litre 

one tenth of a litre 
one hundredth of a litre 
one thousandth of a litre 



The fourth section is about measuring weight or mass. The mass of an 
-object refers to i^tie amount of mat ter -contained in the object. This 
amount always remains constant so long as something' is no.t added to or 
subtracted fr^om the object. Weight is the ferm that most peopjio use 
when they mean ma.ss. Weight, howev"er, is affected by gravity while 
mass IS not. Thus, the weight of an object on the moon is one sixth 
its weigh€ on earth. * The m'ass of that same object is' the'^ same whether 
the object is on the moon or on the earth. The word mass is ^used in 
the LEVEL III materials S ' . • 

'The SJ base unit of mass is the kilogram and the symbol kg, is used to 
designate kilogram-or kilograms. A kilogram "scale is used to measure 
kilograms. Kilogram scales come in many shapes and sizes. ' A bath- 
room sca,le and a scale in a- doctor's office are two different types 
of kilogram .scales . 

'•Find your mass on a .kilogram scale. Measure the mass of 
other heavy objects such 9S a sack of potatoes, a Bag of 
sugar,: and a pet. Work through Metric Activities 38, 39, 
and 40; Guess the mass of a friend and various objects, 

— before you measure them." Keep trying until you are able to 

make fairly accurate guesses. 

A kilogram is a rather heavy unit. Because of- this it is often nec- 
essary'' to use subunits for expressing the mass of ligh t oB j ects . The 
most common ^subunit is. the gram . Jhere are one thousand grams in one- 
kilogram. Thus, each gram represents one thousandth of a kilogram. 
The symbol ^ is used. to represent grams. * The units dekagram and 
hectogram are very seldom used . .JJiere a.re 10 hectograms in one kilo- 
gram and 100 dekagrams in one kilogram. 

• Pick, lip a raisin. Feel how light it is! It weighs about 
one gram. Pick up a» nickel. A riickel weighs about 5 g. 
You ^ may wanlf to work through Metric Activities 41 and 42 * , 
to de'velop a better understanding of the mass of 'one gr^m. ^ 
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A sm<i 1 1 cr unit that is often used is the milligram, which is one' * 
thousandth of a g r^i m . — Th e ^ymh oX_mg^_ijL for in i 1 1 i g r a m . M j 1 1 i g r a m s 
are .used mostly for measuring very small amounts such as medicines and 
vitamins. 

A unit larger than a kilogram that is often used is the\ m etric ton , 
whi-ch is 1 000 kilograms. The metri'C ton is used for shFpping corn, 
wheat and other large qu-atit ities . The symbo] t^ is^used to represent 
the metric ton. This unit is spelled tonne in other English speaking 
Qountjries; however, in the United States '^-metric ton" is ji^referred. ' 



Temperature * . • , 

The last section is about measuring temperatures. Students are as-kVu"^ r 
to estimate how hot or 'cold something i^. 

The unit most people will use for measuring temperatures is. degree 
^ Celsius. The tools for measuring temperat^ures are Celsius thermometers. 
The symbol for degr/e -Celsius is Usually po space is lelt between 

. the 'numeral and the "Symbol. ^Thus , 53 degree.s Celsius often is written 
53°C and hot 53 "^C. Celsius and C are both capitalized since thcy^'are 
in honor of Anders Celsius, the Swedish as tronomer ,who developed the 
Celsius scale. The term degree centigrade has been replaced by degre.e 
Celsius. . ^ 

f yoj4 .place a Celsius .thermometer in ice water the reading, 
should be O^^C; if you place it in boiling water the reading - 
should be 100°C. Normal body temperature is sy'C. A^ com-' 
fortable room temperature is 2KC. Metric Actlvitie.s* 53, 54, 
and 55 give yoii a Setter feeling for 'Celsius temperatures'. ^ , 
You may want 'to do these thr6e activities before this material 
is s tuclied in class. ' * , — 



METRIC NOTATION 

When writing measures in metric notation there are a few rules that 
should be ?tv}J[_owed. To express a quantity such" as 15 metres you write 
15 m.' Notice that there is a space between the numeral 15 and, the 
. symb9'l m. Remember that no period is placed after tha s^^mbol unless 
it--is at the end of a sentence. 

. A quantity such as* 27 litres should be written as 27 1. Note that a 
space is left between the numeral 27 and the symbol 1. This is^impor-- 
tant since a lower case el looks like a numeral one. Some eanly metric 
guides used a script cl; but this is discour^fged since most type- 
writers^ do not have^a script el key. When there Is a possib il i tv. of 
co-nfusion, the word litre * should, be written out. 
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Numbers that are one thousand and /larger use a^space instead of a comma, 
to separate groups of three digits. Thus, a quantity such as 25,683,927 
centimetres should be written 25 683/297 cm. However, when there are 
four digits the space does not have t:o be used. Thus, 3957 and 3 957 
are both correct. 



When referring to quantities less than one unit in leng^th, a zero (0) 
is placed to the left of^tthe decimal point. Thus, 0.25 cm should be used, 
not .25 cm. This is not- necessary when there is a combination of whole 
units and partial units. For example, 2.35 dm is correct; p2.35 is not. 

^Another rule is that two different units are never mixed. It is not 
correct to write 6 m and.7 cm.; Instead, this should be expressed 
entirely in metres^ entirely in centimetres or entirely in some other 
linear unit. Since there arei lOO cm in 1 m, there are 600, cm in 6 m, 
hence this length of 6 m and J cm could be expressed as 607 Gm.. If you 
want to express this in metres rather than in centimetres, y^ou must 
remember that I'cm is the same as -0.01 m (1 centimetre is th'^e same as 
one hundredth of a metrej, Sa, 7 cm is 0.07 m and 6 m^and 7 cm \^ould 
be written 6.07.m. ' ^ - ' * , - 
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COMMENTS AND MATERIALS NEEDED 



Comment 

A METRE HIGH 
A METRE LONG' 
A METRE WIDE 



LINEAR 

Activity 1. 
Activity <1 . 
Activity 3. 

In these three Metrit Activities stud-ents 
USE._metre sticks and develop a feeling for 
the length of, a metre or metre stick.- ^* 
"SGive^each student enough tiN^e to''' fully 
understand the concept of metric length- 
Activity 4. METRE "ROOM 

In this activity students are getting 
additional experience in the usaof 
metre sticks. Encourage them toXwrite 
their answers and to use correct metric 
notation. They may want to write ^ reajult- 
as 5V m. Thii is acceptable. In r^ct, . 
you may want to encourage them to.^us>,e 
some rough measures such as this. 'Do not 
expect them to be precise. 



Student 

Workbook 

Page 



3 
3 
4 



-If^tiyity S. — STEPPING MFllR[E'*S 

This can be fun. Encourage students to 
make the mai'ks as far apart as possible i . e*. , 
if the^re is room', they can put the marks 20, 
30, or 40 metres apart. .'Ask thei)/ to try to " 
make all their steps the same leaigth. 



-^Ac.t-ivity-6. METRES AROUND THE-ROOM 

Encourage the students to guess the height, 
width,- or length ^f each, of the objects and • 
to write their guesses on a shee4: of paper. 
Answers such as '^almost two Ifnetres,** **less 
than three metres^,*' **two and a half metres,** 
etc. ar.e acceptable i 



Materials 
Needeii 



Metre stick for 
each student . 
C'l f possible ^ 

•use unmarked 
metre sticks.)' 



Metre stick for 
each student. 
(If possible, 
use unmarked 
metre sticks.) 



Metre stick. . 
Masking t^pe or 
chalk. 



Metre stick for- 
each student . 



^ ^^■f^^^ CENTER FOB VOCATIONAL EDUCATION ~-14-- 



. ■ INSTRUCTOR '.S GO IDE 



Comment 
CENTIMETRES 



Student 
.Workbook 
Page 



introduces the students to the' 
means of hands-on aqtivities. 

Activity students will USE the 
them get an internal feeling 

vOf a centimetre and how to 

Give each student enough 
understand the conaept of the 

GUESS ^ND MEASURE 



Activity, 7.. 

pThis activity 
'"S^Jitimetre by' 
'In^*this Metric 
rpler to help 

• for the length 
use the ruler, 
time to fully 
centimetre. 

Activity 8. 

"^Enebtirage tite students to guess the measures . 
o'f-each of these objects • Ask ' them to' write 
their guesses an one sheet of 'paper and^vrite' 
the actual measures oh a different sheet of 

•paper. / They should then .compare "the guesses 
with the actual measures . For -the book, they 

* may want to^ measure its length, width, and ' 
tliickness. What about the diameter of th'e 
cof feet' pot? You may want to include objects 

. other-^than the .ones listed here. 

1 AciiVi^y ^ METRIC TAPE MEASURE - ./^ 

This acti-vity helps students *to relate 
further the metre to their body ■meas_uxLejiieiLLs^ 



it iintrodjuces a new measuring tool-"the metric 
tape^ ,mea5<ure. Before you begin this activity 
the" students can compare the"* length of their 
^tape measure with the Tength p£ a metre stick: 
Note that many -metric tape measures are • 
150 cm, or 1.5 ,m, long. - * ^ . ' - 

Activity 10. BODY MEASUREMENTS 



10 



Here again the students get a chance to relate 
the metre to^ body* measurements . *As they work 
through this Metric Activity, students 'should 
be encouraged to compare their body measurements 
from Metric Activity^ 9 to the measurements of 
the three ''mode^ls" in .this activity. '-' 



Materials 
Needed 



Metric ruler for 
each student. : 



Metric ruler f.o-r 
each student. 

Pencil. 

Chalkboard' 
eraser. 

Coffee pot* 

Bx)6k. 



Metric, tape' 
— me^ur e— foir 



each student. 
"Figure it in 

Metrics'' i>^all 
,charl*. 



Metric tape 
measure for 
each student. 
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Activity 11 • MEASURI1^G..NIILL I METRES 



Thrs is to help,' students learn ^to,. read a 
metric jruler in millimetres. You may-^iant 
to duplicate some ^drawings or line segments- 
for the students to measure' in ,.mi llimetres 
The students can check these measurements 
against your answers or the measures o£ 
other students in the class. Give the stu- 
dents' as many experiences as are needed for 
t]iem to develop mastery. 



Student 

Workbook 

Page^ 

13 



'Activity 12;. MILLIMETRES > . 

Students should get 'an idea of spme 
everyday Objects that measure about 
■ a millimetre. This will help " them 
gain a better understanding of the 
size^^of a'^millimetre. 



13 



Activity 13. ME , IN MILLIMETRES 



Again, encourage students to guess before 
they m^sure. This will enat^le them to, 
associate some parts of their bodies with 
millimetre measurements. . . 

Activity 14. MORE MILLIMETRES 

Encourage the students to first guess the 
measures of each of these objects, write 
their guess on* a sheet of paper, and then 
^measure the object. Enpoui^age them to 
keep guessing and measuring until they 
become proficient. You may want to include 
objects other than the ones listed here. 



14a 



Materials 
Needed 



Metric ruler- 
^ f or each^ 
student. 



Metric ruler 
' ,for each 

student. 
Paper, clip 

(#1 size) . 
Dime. 



Metric ruler 
for each 
studervt. ^ 



•Paper clij)-. 
■ Button.' 

Needle . 

Bolt. 

Stapler. 

Pencil. - 

Book. 

Table. 
-^Desk. 



Activity 15. UP IN SMOKE 

This activity gives further practice with 
measuring in millimetres. It provides an 
example of a metric product alre,ady in 
common use. 
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Metric ruler. 
A number ^ of 

cigarettes in 
' < each of several 

lengths: 100 mm, 

120 mm, *king 

size , regular. 



INSTRUCTOR'S GUIDE 



Cpmment 

Activity 16. MILLIMETRES AND CENTIMETRES 



—In this Metric Activity students .begin to 
convert from millimetres to ^centimetres . 

^Xou may want to give the st,udents some 
a^^tiorial , problems to convert. If these 
stuounts are .somewhat familiar with the • 

/customary system, you can, point out how 
much easier It is^ to change metres to 

^^centimetres than- to chaaige feet' to inches ^ 



ActivTry 17. 



-ST&PPTNG- KTLtlMBT'RE^- 



Student. 



• Mate^ials- 



Page 



Needed 



14 



lep 



Metric ruler. 
Paper clip. 
Toothpick . 
Toothbrush, . 
100 mm cigarette • 
120 mm .cigarette • 



This rs-Jiiore of an after-school actLvity 
than an .ijo^l'^os activity. The students 
.;can appreciatetive^engthoof a kiloipetre 
by taking 1 000 stepr-^clc and forth in 
the hall. ^ If you' tipe tliem^^hey will 
develop^a feeling for -a kilometr-e.;^ - 

Activity a8. SCALING KILOMEJRES " 

In this activity students have to do two 
things:' m^easure the distance between two 
cities' on a map, and convert that jneasure 
to kilometres. Students' answers may vary 
from the ones- given on page 59 due to 
•variations in the metric rulers or in , 
whether the' measures were taken frcJm the 
center or an edge of tli^ .dots used for the 
ci'ties. ^ V 

Activity 19. MORE SCALES 

This activity is similar to Activity 18. 
_ Students are to measure the distance . 

between two cities and then conVbrt these" 
. measur>6s^to kilometres. Note that there 
^ is- a scale change--each centimetre represents 

three "kilometres . ^his means that students 
' may make some multiplication errors. Again^ 

there may be slight variations in the^ answers 

from the ones given on page 59 qf^.tlie- - 

STUDENT WORKBOOK. Any sli|ht measuring 

erro.rs aVe tripled.' 
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Jdetric ruler. , 



18 



Metric ruler. 
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Activity"-20^ CROSS COUNTRY 



Student 
Workbook 



Material's 



This activity also is similar to Activities 
island 19. ''Students are- to measure the 
distance ♦between two cities on a United 
Sta tes.,fhap . To convert these measures 
from centimetres to kilometres^ students 
^have to" multiply b^ 300. This means that 
any small . measuring errors are . multiplied 
by 300 when they are converted to -kilometres . 
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Metric ruler. 



AREA^ 



'-Activity 21. SQUARE METRES ^ , - 

'Activity 22. LIVING • METRES \. ' ' ^ ' * 

Thas.e two. activities help give students, a 
feeliiTg for the size of a square metre. - 
' If possible^ measure off some parts of the 
room, that are 2, 3, 4, etc. m^'. Have the , 
"^students walk around thes-e square metres 
- and look at them to develop a feeling for 
the si ze " o-f aTs^llare Inet'fe'." ' This} should 
help them to acquire the/ability to ^ 
estim'ate area in square met. js. 

Activity 2 3.. Metric room 

Use the f^€twly a equated ability to^ estimate 
area in squ^e metres by having students 
•estimate the a^as.-^pf' the classroom floor 
and walls: After^ they h^v^ estimated these 
areas ^ they sh^ould^measure them. Help the 
stTi^eni:s->determine "Xhc number of boxes/o£""~ 
tile it would tak6 for^th^^ floor and the 
amount of p'aint for the W^ls. 



26 
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Metre stick for* 
each 'student . 
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Metre stick for 
each student . * 
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-P-a-ge — ^ 



Materials : 
— ^Needed' —j!:- 



VOLUME^ND CAPACITY 




Activity. 2^4.\ CUBiC CENTIMETR^-S • 



"~i?hrs is a combination -activity . Students, ^ 
must firs txmeasure the length, width, and 
height-of e\ch solid, and* then multiply ^these 
.three numbers in order to get the vplume). 
. Thfere are lots of.jchances for student& to 

make" mistakes . Make the blocks fairly small. 
- — Yo u— m ay Va nt— to— us e— s ome— ch-i-l dT-en-ts— b-l^D cks 



33 



^or^ smajl boxes ^ >such as a^^paper cl ijp box 

"^or a chalk box. Since some of^ .the' measures 
may not be in whole centimetres , there is 
th^ addit^ional concern of plac?Lng the 
decimal p'bint^ after the students' multiply. 



Activity 25 . 



ROCKY VOLUME 



You need a rectangular, i^atertight con- 
tainer 0:f some kind which need not 
transparent'. Take the inside measurements 
of tK^ leagth and width of the container.'" ^ 
-.jIjLy_o.u ^uk'e ..an^anside caliper or a circle 
compass you may^have to show the students 
-how to use that device/ 

Put some water in the container and 
measute' the height of- the water. Now 
calculate the volume of the water. 
Gently lower tTie rocTc, measure th'p new 
height Qf the water, and .calculate the - 
' voluirte of the water and the rock^^ Subtract 

to find the voluirfe of tne rock.' You might 
L want to dp this with several rocks, bricks, 
,ot other irregularly shaped objects that 
sink in v/ater. Keep these object? for 
later use in )^ctivity 50. 

. ' ^ 

-Acti^it/ 26. APPLE VOLUME ^ ^ 

If the apple is much smaller than the rock, 
' you may want to find a smaller rectangular 
box..^ This would make the rise in the water 
levdii:'^ more noticeable. ^ 

You can^ use this same technique when^you-are 
teaching the volume formula in a thathematijis. 
lesson. 
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Metric ruler. 

for each' 

student. 
Several blocks . 
Small boxes. 
Brick. 



Watertiglit 
rectangular 
contai ner. . 
'Metric ruler. 

Insj.de ^caliper 
or a circle^:. . 
compass. * 

Rock. • 

Bricks 



\ 



\ 



Watertight, 
rectangul ar 
bpx. 

Apple. 
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Comment 



''Student 
nroTkbiDolc 
Page 



''MaTeTrai-s- 
Needed 



Activity 27. CUBIC METRES 

This is.,.a challenging activity. It is 
possible to do thix^ith as few as two 
people, but it i^ h^ r^* If possible, 
see if the students' can cojis'truct 
similar figures -for 2, -3— 4-^;a-^^ etc: / 

Activity 28 • CUBIC METRE ROOM • " 

This is' a simple multiplication ^problem 
using the answers the stiideirts got when 
they- -woxkad_AcJ:jjdJ:y_"4. Since so many 
of the measures were rough (ab^^ut 3 metres, 
or almost- 4Jf metl^,es,-etcO the "students 
may^ want to re-inej,siire_^^^t^ Again^ 
therq may be some- difficulty in multiplying 
decimals, and ypu /"may have, to adjust the 
numbers to more clo3ely fit your s,tudents' 
mathematical abilities'. ~ 
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12 metre sticks 
' for e^ach cubic 

metre to\be 
^ made. 



> y^'Data of room ' 
/ ■ measures from 
Activity 4- 

^etre: room3^. 



..Acti.v±ty.j29... LOTS OF LITRES / 

Do pj-oducts that come in litre containers 
really hold a litre? Is the- shape of the 
container deceiving s.o thax some'^of the 
-/products look like .they have" more than 
/ some of the others? Measure-, and se*^v 



3^ 



Activity^ 30. BOJTLES AND CANS • 

This is similar to Activity 29. Ask che 
same questions. Encourage the stu'dents to 
guess whether they think thaft each container 
really holds d litre. Cover up or remove the 
size designations on eacK^bTottle or can. 



3^5 



Containers that 

hold a litre- - 

one^'-for ea^ch , ' 

student*,' if 

possible. . 
Products /that 

come in litre • 

containers. 
Rice, sand, sugar 

water, etc. 
Litre tneasuring^- 
* cup. 



Litre measuring 
cup. . \ 

Several bottles 
or ca.nhed pro- 
ducts that \ome 
in one litre ^ 
sizes. 
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* Student 
Workbook 
Page ^ 



-AeM-vity— 31. --GUESS^LLTRES 



Studefits should be acquirijig a feeling 
for a litre by now, . See how well they 
can guess the capacity of each o^f these 
containers . Encourage^^guessing . After 
everyone has guessed," then measure. 



1 *7 • 
4 



Activity. 32s - FILL'tH^ fUCKET 

'This is fun, but it can be messy • If 
you think. students will have difficulty 
seeing the- vy.ater line after-each litre 
is added, you may want^ to put a few drops 
t)f .fpod- coljoring in the first"'couple of 

, litres • -Use--a-wa-te-r-proo£^a4-keLr_evej^^ 
ybh put the marks on thefoutside. This 

'prevents" the marks f ro^n'^running > if any^ 
water is spilled or the bucket sweats/ ' 

Activity 33, SPOONS 

•Let the 3tudents, examine the spoons. How 
can they^'tell .the number of millilitres 
each spoon* holds? When would.^they use the 
Spooas? Discuss. How many differojit uses 
can they think 'of for measuring with 
mill.ilitre spoons,? 
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Materials 
-Needed__ 



Paper or. plastic 
coffee cup. 

/uice glass- 
« Soft drink' 
con^tainer . 

Casserole '^ish. 

Frying pan'. <> 

Sauce pan. 

Litre meas - ^ / - 
uring, cup.. / 

Water or rice-- 
enough to fill 
the . larges t 
of the above . 
containers 
' Funnel. . 



Large pail or 

bucket. 
Litre meas- 
uring cup. 
Waterproof 
marking crayon, 



ToqB" CO] oringr 



Set of ^meas - 
uring .spoons 

' in 1 ml , 2 ml, 

'5 ml, and. 

itlS ml'^izes- 

Medicine 
prescription 
bottles. 
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ActTvTty 34\ —^COFFEE BREAK- 



Studcnt 
"l^orkbook 
Page 

37 



Let the students make coffeef This is a' 
goad opportunity for them to use litres- 
and mrllilitres. 



Activity 35- CAN CAN • , . 

The. students , can- begin this activity by 
gugssing the size'' of each can. Some c^ns 
h^ve metric. units printed on the label. 

would be best to remove or cover, up 
any. of these units before class, ' It^ 
would be h'elpful to remove any • customary 
units (such as pounds-, ounces, pints, ' . 
quarts-) so that students do not cqmpare 
the metric -units with the customary ones • 
-~[f_a_tvpical serving is 200 ml^ how many 
^serying^ does each container hold? 

Activity 36., SHOPPING TRIP 



37 



37 



This is an out-of-class activity. Encourage 
students to lopk at the sizes of food con- 
^ tainers in stores and at home. Ask them to 
•bring jLn empty cans, bottles, or boxes from 
home. Examine the labels to see^ how much each 
. coritdmer holds . Are all the containers marked 
according . to their capacity? Explaiif that the 
ones that are marked in grams (g) and kilograms 
(kg) will be. studied later. 



Materials 
Needed* 



Large coffeef^ 
pot or^ per- 
colator--, 
should hold 
about '36 cups 

Coffee- -;i^20 . 
millilftres . 

Cream, or 
* cream .su{^- 

s titute . 
^ Cof-fee ' cups . 

Water--2 
•litres. 



Variety of 
empty fruit 
and vegetable 
can^, . * 

Litre meas- 
uring, cup. 



Empty cans, 
bottles, boxes 



v 
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" ^ Comment « ^ ^: , 

Activity 37. LET'S EAT^! " 

This is a tasty activity. Wherever the 
recipe says "Chop 40 ml ca'rrots" it^ 
sh'ouLd bd undersjtood that the s.tudents 
are to measur»3 out the 40 ^ml of« carrots 
after they are chopped. All ingredients 
are given in litres and millilitres fexCept 
for the 440-gram box of chocplate fudg^ 

'frosting mix. This is o standard size 
box*. Students should have no difficulty 

'identifying it if yoii have* the bo^f on 
hand. *No recipe requires cooking.. 
Good eating! 



Student 

Workbook 

Page 

37 • 



Materials 
Needed 



Measuring and 

coQking 
' utensils as 

inclicated in 

the rccipesc. 
"Enough of each 

of the food 

items in the 
• four recipes 
t to serve your 

class. 5.' 
Bowls and forks ^ 

etc . with which 

to eat the 

salad. 



MASS 



. .Act:ivity 38, And YOUR MASS ^ . ' 

This\is ^ fun activity. Everyone is 
surprised at how*^ little they "weigh" in 
kilograms.' Y)w may w^jnt to plac^ "he^ 
. sccilc in a corner of the room so that 
studen^ can keq.p their metric mass a ^ 
secre't. ^. ' 



47 



Metrics bath- 
room scale, 



Activity 39. KILOGRAMS, ;v 

Like some 6f the other Meiric Activities, 
this one is designed* to help the students , 
^et a feeling, for the si^ze of metric Onit:^, 
in this instance- -kilograms . ^Students are 
to lift s«^veral different kilogram pieces ; 
one at a time, tu get^^n^idea o^f their \ 
masses.' 



47 



Several kilogram 
mass pieces.. 
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Workboo 
"Page 



>«^-^ctiv^ity 40. WHAT'S ITS MASS? 

. Again Students are aslced to guess , -record 
; , their guess, and then usjp the Scales to 
- iiijd the mass. You may want to add several 
objeets to the ones that are . listed. It is 
verf hard to become^^ accurate at estimatiit^ 
mass. You can provide additional objects to 
use for 'further practice. ^ . 

Activity 4i. . GRAMS, GRAMS, GRAMS 



Th^s ^c'^ivity gives students an opportunity 
;T*^,^*'to develop a feeling for the ,mass^. of ,a gram. 

Most students find it difficult to differen""- 
\ . tiate between -fehe masses of^some af these 

; plecC5. ;TKyijig td guess the mass of a piece 
/ wnile^bxi^dfolded should, after several/ 
- tibials, impiove the students' ability to 
5 distinguish. th> mass o,r ^ piece. 

/''^r^ Activity 42. GUESS AND FIND THE MASS"^ \ 



10 



Now .th^t students are beginning, to feel 
;\^xk^' ccfmfortable/with* the concept of gram, 
j^.f'^ have ead^hp jSttident'^iguess*' the each 
V^i^' the *light objec*^ -th,at[1iave been placed 

' on -the iable. pO.^lSfQT me^s'ufe their ^^masses;- 
justjSUES^S! Thren'^ave each student find 
each ob'ject'*s mass and record- the measujp.^ 



Activity 4 3t .WHAT WE EAT' 



47. 



49 



50 



^50 



This ^s primarily a ,do-at-home activity. 
, , Ask^Sxudents to examine various containers 
to find the mass' of the ^contents . Soup, 
. ^, ^ sugar, flour, r?:ce, spices, <. and other - 
products have their metric masses print^ed 
on the label. You Shoul(^ point out that * ^ 
most labels give net. weight, or the weight 
of the contents . and .nbt weight of the 
,coiitents and' the package. Also, manufac- 
* t.urers^ use the term weight, rather than 
mass,,, on labels. Vou majt^want to ask » 
some ...students to bring in examples that 
they found. Empty some cff the- containers 
arid have_ students 'find the mass 'of the conrents. 
Do they get the same figure that is on the 
label? Relate this' activity to Activities 
3S (CAN CAN) and^ 36 (SHOPPLNG TRIP). 



Materia^ls 
:Needfed 



Kilogram 

scale. 
Apple. 
Brick. . 5 
Box of rice. 
Additional 

oh jects . 



Set of mass 
pieces (1 g, 
•3 >g; 5 g, and 
•20 g). 



Paper Clip. 
J^ickel . 
^Sugar ^ctifee.* 
Pencil eV^s^. 
Pencil . . '.^ 
Swglasses . 
Metf ic" ruler. 



Gram scale and 
a set of%,mass 
^ pieces . 
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Comment 

Activity 44. THINK MASS 

Here is a good opportunity'^ f or some class 
discussion. What jobs require peopl-e to 
find the inass of obj-ects? What other 
.measuring tasks are used in these' jobs? 
Where will the students need to -use the 
.skills from this course? • " 

Activity 45." WATER LITRE ^ ' 54 

Activity 46. ^BUCKETS OF KILOGRAMS . > 54 

These two reactivities a 'a designed to show 
students the\ relationship between volume 

'and mass. When French S'cientists originally 
defined a gram, it was the mass of one 
cubic centimetre of distilled water at ^ 
4*^0 at a tertain atnipspheric pressure. 
Your students should- not see> any noticeable 
difference between this ideal for the mass 

.of one cubic ceptimetre of water and wh:at " 

they. get wheiy^hey find the mass of large • 
A>amounts of Vftter. -Since X cm^ has a mass 
of 1 g, . fhen 1 litre (1, 000 cm^)* has a <^ 
mass *of 1 000 g,* of 1 kilogram. A bucket 

.that'has a .capacity of ' 4^. 5^ litres holds 

• a-mass^'of 4.5 kilograms' water. This 
relationship betwe^ volume and mass is 
true only ^or water 

Activity 4 7.'. LITRES AND NOT KILOGRAMS -54 

This activity helps show that a -litre of' 
many different things does not -necessarily 
hav^ a mass of one kilogram. > You-can get into 
a good discussion as t(\ how you^-'ljn'ow when 
you have a litre of each of these things 9 
From Activities 25 (ROCKY -VOLUME) and 26 
(APPLE VOLUME) students should know one way 
to. make sure that they have a^ litre or: rice, 
sand, beans, or rocks. V/jLlI. that work with 
the flour orsugar?^ If they complain because 
'•all of these are not .'liquids , - then use the . 
Isopropyl rubbing' alcohol; A 'litre of 
I?opropy]j ^alcohol should have a mciss^of 881 g. 
You miglrx "want -to. returnfto. this activity after 
you have f inisheH^ Afctiviti'e^ 48 (AfPLE MASS) an^ 
49 (W00D'J4ASS) • . ^ • 



Materials 
Needed. 



Litre meajsuring 

containe r . 
Kilogram scale. 
Bucket' or pail 

from Activity 
.32. 
, Water. 
Food coloring. 



Kilogram s^cale. 
Litre measuring • 

container. 
Rice. ' 
''Sand.'* 
Beans. 

Rocks' or pebbles. 

Flour. 

Sugar. 

Is'opropyl, or 
rubbing, --alcohol 
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• Comnfent , . ' 

, Activity 48/. APPLE MASS 

This activity demonstrates ^that- the mass 
of water cjisplaced by a floating ^6bj ect 
'is equal to the mass of the object/ For, 
example, if the apple's mass is 125 g, 
then the water level rise 1^5 ml; 

that is, 125 g of water ' are- displaced^ 

^ The second part of the activity dem- 
strates how to find densit)^. Students 
are ^sked to divide an apple's mass by.^ 

"/•the apple's volume. " . 

c If you use several apples you may get 

different results. jThe moisture in' the 
• apple varies causing some fluctuations 
among apples. One apple tried by the 
authors had ''a volume of 185 ml and a 
mass of 455 grams. This gave *a density 
of-155 f 185 = 0. 84. 

• Activity 49. WOOD MASS ^ ' " 

Activity .56. ROCKY MASS 

' Activity 51. SPECIFIC BRICK. 



Student 
Workbook 

55 
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Materials 
Needed 



Apples 

Litre measuring 

container . 
Gram scale. * 
Water. 



These are a continuation ^of Activity -48 
(APPLE MA-SS) . Student^ are to find the 
density of a piece of'"w0od,^ a rock, and 
a brick. The de,nsi'ty of , the wood should 
be less th^an ono. The density of the rock 
and the brick ^should be greater than on^.^ 
If several rocks afid bricks are used, 
their densities may vary depending on the 
type of rock' or -style of brick. A rock . 
tried by the authors had a mass of 450 g^ 
and a volume of 160 ml, and so' its 
specific gravity was*450 t '160. = 3.81. 
Again noce that if. the densijty is less 
than one^ the ob;ject .\Vill float in (on) 
water.. U the density is more .than one, 
the x>bject will sink in water. 



(Continued) 



Gram scale . 
Litre measuring 
- container. 
Black '.0 f wood . ^ . 
R6ck.' , ' 
Brick. 

W'aterr . 

You may also 
need : . 
Isopropyl , or * 
rubbing,/ alcohoj. 

» bean5 {l litre) 
sand (1 litre) - 
ricQ (.1 litre) • - 
rocks* or 

pebbles (1 1 i ere) 
flour (1 litre.) 
, sugar ^(l litre) ' 



ERLC 




THE^CiNTER FOR VOCATION At ^OUCATION - - 2 6 - - 



INSTRUCTOR'S GUIDE 




(Continued) 



You can ^jsturn to' Activity 47 (LITRES 
AND NOT K^JEijCRAMa) and calculate the ' 
density of the" Isoprop/l alcohol;. 

L Measure out equal amounts of aldphol 
and water. Find the mass of each. 
Divide the alcohol's mass by the; 
water's mass. The density of Isc)propyl 
alcohol will be about -0.88. ' Will the 
alcoh'ol float on the water? ^'^^6u can 
ask. your students if they think the 

^ alcohol will float ori water and then, 
after^ you have recorded their idesJs , 
try it and see . ' , \ 

The students may also^ want toxcalciilate 
.the density of the rTce, sand, frearis, 
' and rocks that \^ere used in Activity 47, 
They will have to be careful when they 
determine the volume of each of these 
\^ items. They may have to refer to 

Activities 25 and 26 for help in \ 
calculating the volume of each item. \ 



TEMPERATURE 



Activity '52. READING DEGREES 



Set the demonstration thermometer at; a 
certain setting and ask the students the 
temperature indicated. Repeat this vith 
different temperatures as often as it 
takes for the students to gain profi 
ciency in reading the thermometer. 
Explain the significance of O^C, 37^C 
lOO^'C. . Make sure you use -some tem- 
peratures below zero. Also give the 
students opportunities to write 
temperatures.- 



(Continued) 
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Materials 
Needed 



'56 



€els ius ' ' 
demonstration 
thermometer. 
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(Continued) 



Whether something i§ Hot or cold depends on 
the circumstances. Z^'C would be a cold 
morning',- but Z^'C would be too warm for the 
freezer 'compartment of a .refrigerator • 
MO^'C would be a very hot summer day, but 
it would be too cold to bake in 'the Qven. 
Establish your frame of reference before 
you decide whether a temperature is :hot 
or- Gold.. What are comfortable ^ temperatures 
for cooking? . . . for going to the beach- ? 
. ^for working outdoors? 

^ Activity. 53. TAKJNG TEMPERATURES . 

Have several thermometers that can' be 
dipped in the contaijiers Have the liquids 
J.n the containers at different temperatures.^ 
Us.e insulated contai^iers, if possible, to 
help -maintain the temperature.^ "^ill one 
container \^ith ice and s6me, water;' another 
with boiling water iyou could use a coffee 
pot to boil water) ;-and s^o forth. Except 
for the. hot- liquids ha've "the students first 
" feel -the water with, their -fingers, and goaess 
the temperature, then have them take the " 
temperature. -'Ask them' to read the 
temperature from the thei*mometer and rhen 
write the temperature. - ' ' 

Activity 54. ^AROUND AND ABOUT 

As , thj5 students move, around the -»^oom, 

ask them to guess ;the temperature in 
^ several of the places around the room. 

Is* it warmer near the ceiling? Is it. 

'warmer of cooler near the. windows? Do 
' they think their ..'answers wovild be the. 

-same during anothef " season of the year? « 



56 



56 



Materials 
Needed 



4 or 5 Celsius 
thoi*mometers . 

5 or 6 con- 
tainers of 
\^*tor at 
various , 
temperature*.^ 

Electric 
coffee pot. 
Ice cubes. 



Several 
Celsius 
thermometers 



ERIC 



Q ^^^"m^ CENTER FOR VOCATIONAL EDUCATION ' ' ^ 8 " "3 1 



INSTRUCTOR'S GUIDE 



Comment 

Activity 55. ^ IN AND OUT . 

Agaiit, have the students try to guess 
the temperature of each of several • 
places^ ou-tside. Is it really cooler in 
the shade? What difference doe's it make 
if they are near tha building? If it is 
a sunny day,- they can check the temperature 
in a closed car.*^^ 

•Activity 56. PEVER 

Either make or obtain a demonstration 
Celsius * clinical thermometer. Directions 
for makijig one are^in Resource' 5., page 52, 

"^Show sinSidents how to read degrees in tenths, 
then^gdve" the students- as many experiences 
in reading and writing tempera tures. as are 

'ngede4^ to develop* mastery, .-.^ 

i ^ ^ ^.^ ' ' ^ >:-\ 

i^ctivity 5 7. BODY TEMP ^ ' . , 

This activity takes some time. A ' 
clinical' thermometer can be difj^icult 
to, re'ad. Make' sure 'you use the alcohol 
to sterilize, the thermometers after each' 
use. After each- student has taken his^ 
or her own'temperature ,^ ask the student 
to ,writ^ it down, then ask the student 
,to teJJ y.ou the temperature. Does the 
written answer agree with the oral 
ansjver, and do both answers agree with . 
the thermometer? 



Studen^t"' 
Workbook 
Page 

56 
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Material s 
Needed 



Several 
'Celsius 
•thermometers 



Demons tra^ipn 
Celsius , ic> 
qiinic^i^ ';r > 
thermometer. 



Several Celsius 
clinical 
thermometers 
one for each 
student, if 
possible. " 

Bottle of • 
Isopropy 1 , 
or rubbimg, 

' al^cohol .* . 

Cotton balls. 
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' RESOUPCES AND MATERIALS 



Make-a-Motre Packs: A roll of metre ^rips of heavy paper in varacty of colors.. 

Roll is $1.50 for 100 strips. Pad? of decimetre strips and centimetre strips 

which may be cut apart and pasted or staf^^led to make a calibrated metre stick. 

Pads are approximately 70<^ and contain enouqh for 30 students; 

' * • 

.Available: Metric Supply In ternational , 

'* 1906 Main Street^ ^ : ' - • : ^ . * • 

Cedar^ Falls, *IA 1 50613 

Improvised Material : Light weight cardboard or nonwovon fabric such a. pcllqn ^ 
cut into metre size strips. Draw in decimetre divisions with ballpoin' pen* 

2. Butterick Publishing Wall Chart : "Figure It In Metrics" an excellent^^chart for 
developing an under3tanding of metric clothing sizes. Cost for wall chart 

, measuring 85 x 55 cm and showing 12 figure typ^es ib approximately $2^00. 

Available: Butterick Publishing Co. 

P.O. Box 1945 ^ " • ^ ' - 

Altoona"/. PA 1660? 

» * ♦* . . . ' 

3. Balance Scaler Gram size available m arrange of prices. Least costly, is 
\Ohaus, Model 1200 School Balance Scale, "cost approximately $17.50. 

Ava.ilable: Ohaus Scaie Corp. • . - & - 

. , - 29 Handver Road , * T * * " 

Florham Park, NJ 07932 , , 

Improvised Matoriaj: A kitchen scale may be recalibrated to measure metriccilly. 
An improvised balance scale can be"construct(?d as follows — 

Materials — a metre stick (thin v/ood) , fish line or strong string, small • 
plastic containers like butter cojitai.ners, and large pciper clip. 

Holes can be made in the metre stick ^ith a drill or smal 1 "^screwdriver- 
Th6 holes at end should be near the bottom. Use large paper clips, which 
>are bont^open, to provide hooks from which plastic containers may hx} hung. 
A loop of string in^ the center may be used to spspond the balance scale. 
Bring scale into balance by addincf clay or plastic to the containL»rs. . 

*To make weights, a' square sugar cube is I "gram, a rectangular onr* is 5 grams. 
Use clay balls or water to "makr**' weights needed. 
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4. Celsius .Demonstration Thermometer ; Can be purchased fAr approximately $6.75 from 
Ohaus (Ohaus Part No. 80570) or Dick Blick (Cataloq No. 882«3J' 



Available : 



Ohaus Scale Corp, 
29 Hanover Road 
Florham Park, N.T 

] 



07932 



Dick Flick 
Box 1267 

Galesburq, IL 61401 



Improvised Material: v An improvised Celsius demonstration tlKrmometer can be 
constructed a? follows:* , . " ' * * 



c Mater ial5 "-one sheeV.of white poster board 75 qm x 100 cnv, a piece of red 
ribbor\ and a piece of white' ribbon each rije^suring 2 cm x 95 cm,„^,glue, black 
'felt tip marker, red felt tip marker, knife or razor bla'de, metre stick', 
pencil . ^ t^- 



Cut .the sheet of poster 
board. in half so that 
each half measures about 
37.5 cm X 100/. cm. About 
^5 cm from the' middle of 
the— top of the "board cut 
^ slot about 2/5 cm x 
0^2. cm. Cut another slot - 
thTs ;same*''''size^,^tebut ' 5 cm 
from the middle of the 
bottom. -Your board should 
now Ibok^^something* like 
the Drawing 1 here. 

With the red felt /tip mai'rker 
draw and color in a circle be- 
low the bottom slot. With a 
pericil liqhtly mark point A \ 
about 1 cm to the left of the. 
top sldt, 'Point B 1 cm to the 
left. of the bottom slot, 
point C 1^' cm to the.riqht cf 
the top slot, and point D 1 
cm to the riqHt'x>f the bot- 
tom .^lot. Draw a line fror^ 
A to B and a line from C to 
D (see Drawina 1),. , 



A 




c 



fDrawing 1 
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Using *your metre st^ick, mark each 
.cf these two lines off in centi- 
mi»tre"s. ' Connect* the marks that 
ar^ opposite each 'othet. ' Your 
ix^i.ter board should now look like 
Drawing: 2 . Label the bottom nark 
-40. Count up 10- marks' and liib6l\ 
this mark -30. jContintae coOn ring ' 
10 marks and le'beiijiqic -26;- -10; ' 
0, 10', 20, 30. 40^ and 50. Gl,ue 
one end of the ,red ribbon to one ■ * 
end ofc the white ribbon^*_You_n*bw" 
^hasie^one-ribbon-Tred on one end * 
•and white pn the othet. After 
,the glue has* (^ried, insert thf: 
ribbon Into one of the slot«, pull 
one end of the Gibbon through and 
insert' the end into the other slot 
' Join and^grtie the two ends of the 
ribbon. . Hold the poster board up- 
right and -arranae the ribbon so 
that the red part of the ribbon «» 
comes 'through tj;ie. bottom 'slot. 
You nowohave .a demonstration 
, Celsius ^thermometer . By/ sliding * 
' the ribbon up and down ypu can 
get. 'different temperatur;'e' set- 
; tings. . ' • 




Drawing 2. 



5. Cli.nical Cff.l„5ius Demonstration Thermomete r; This is an improvised thermometer. 

The materials and the directions will be .the same as for the Celsius Demonstration 
g;h6rinometer as described in the previous pai^t, #4. If you made that thermometer, 
-then use the other half of the goster board for this thermometer. * If not" then 
you will need a piece of poster board 37.5 cm x 100 cm. Cut. the slots 10 cm from 
the top and bottom instead of the 6 crp that was used in ^A. The bottom readijia 
on /the thermometer should be 24\ Count up jten spaces and label* this line 35^ 
Keep counting ten lines i^d' labeling 36, 37, -38, 39',. 40, 41, and 42. Insert 
^ thet ribbon and use, as in the other demonstration • Remember, however, that 
on\this thermometer each mark indicates 0» l^'C. (sone-tenth of a degree Celsius). 
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USE OF STUDENT tEST BOCKIETS^ 



'.The STUDENT TEST BOOKLETS, can Ke used to evaluate' 
how well your students are able to meet the objectives 
for these materials. 'The tests in this INSTRUCTOR'S 
GUIDE can be x^sed as tnasters for duplicating additional 
copies. . . ; * 



There are two forms .of the .test. Form 1 can be 
used to evaluate a studenjl's 'progress. Students who do 
"not get at le^st 24 of th^ 30 questions correct may bene- 
fit from repeating 'parts^ of the LEVEL III materials. 
After ^ student has restudied the materials. Form 2 .of 
the test can be used. ' Answefs/and a list of materials 
needed for each form are given on the page immediately 
following the forin.. ^ • * " 
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STUDENT' TEST ■'BOOKLET 



for 



Directions 



METRICS FOR GOOD MEASURE 
' LEVEL Itl 



This test has 30 /questions. ReaH each question capefully. There are 
three kinds of questions on this test. " . , 

One type of question is a multipleycihoice question* * -Read each of the 
possible answers belpw the question. Pick. the number of the answer you .think 
is best. Write the Lumber of this^ answer in the blank in thq question. " 

Example ; 



There are 



metres in one 'kilometre. 



Th'^re are 



10 
100 
.1 000 
10 000 



0 metres In one kilometre^ The correo-t answer Is number (3). 



So, the number (3)/ is written in the blank; 



L ^ A second type of question asks yo.u to fill-in the blank. You are to put 
what you think is' the correct answer^in the blank. 



The thiird type of question also asks you to fill in the blank. But/beforfe 
you fill in the blank you h^ve to measure an object that is on, the.resourQe 
table* Each object on the -resource table has been given a letter. Matce.sure 
ypu measure J-he correct* object. If you do^ not see it someone else may be ^ 
measuring it>» Please wait until they are'throu^h; then- measure the object and 
write your answer in the blank. ' ^ . 
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A millimetre is about the size of 

. ^» ^ > 



(1) 

(3) 
(4) 



the thickness of a paper 
clip wire. 

the top of ^ card table, 
a bathroom scale, 
the length of your little 
finger, i 



8. This .toothbrush is ' » cm 

ifii 


long. 




1— -J 


i 3 ^ 


\ -! 




1 — -i 




lliijljl 



A box has a mass of "57 kilograms. 
Using metric symbols, *this can , 
also be written as 57' 

\ -~ 

Measure the'^length of tihe resource 
table. It is m etres* long. 



How much salt 'is in ^this spoon? 




A nK^asure* that is the same as 
A3 litres is ^ 

(1) 0.043 ml 

(2) 4 300 ml 
^(3) 43 000 ml 

(4) 0.43 ml 



The distance between New York City 
and Boston is about 369 kilometres. 
If you write this using the symbol 
for l^ilometres you would write 
S69 . . 



Th^ 'temperature shown on this 
thermometer is . 





. -9. 
10. 

11. 



On the resc(urce table is block „ D. 
ESTIMATE its -iiass in kilograms* 
_kg. 



Qri the°'resource table is a red 
^cardboard square, B. ESTIblATE . ^ ' 
th<6 length of one side of this 
square' in centimetres,. ^cra ^ 



If you use the symbol for 
millilitres', 28 millilitres can' 
be written as ^ ^ . 

4 * ' 



12. This needle is 



^mm long.* 



13. 




5 



Tlie area of this rectangle is 




14. 



15. 



On the resource table is a ball, 
K.'' Its mass is 



If you use metric symbols, 47 
millimetres can also be' written 
as 47 . 1 . i 
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16. The temperature shown on this 



thermometer Is 

• ■ . x: 




17 Using metric symbols, 273 square 
•roetreS' can also be written as 
273 



X8» . On/ the resource* table is a can, 
•^^^"^t^r* Hea^rer ±ts capacity,- It is- 
. , ' ' milUlitres. 



,19, The area of the floor of the house 
^ In this picture is . 




21*^ On the resource table ^is a 'can, 
C, ESTIMATE how many litres 
can C will hold. ^ 



22. Bow much water is in this cup? 
ml * 




23. A square metje is about the .size 
^ of . 

(1) a card table 'top. 

(2) your thumbnail. 

(3) the flopr of the classroom, 

(4) / a 25c coin (quarter).. 



24. A metre is about 



(1) the distance you can walk 

in 12 minutes . / 

(2) the width of a brick. / 

(3) the height of the ceiling / 
of this room. / 

(4) the height of a doorknob ^ 
from the floor. / - 



20* A m)^asure that is the same as - 
934 kilograms is 

' ' d) '0.934 g ■ 

. (2) '934 000 g 

" '(3) ' 9.34 g 

' (A) /93 400 g 
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25. Measure the temperature of the 
liquid in can N. It is 
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4» 



LEVEL III 



Form 1 



26. The volume of this box is 
cm^. 




28. If you use metric symbols, .13 

cubic metres can also be written 
as 13 . . " ^ 



29. A measure that is the same as 
5 000 mm is < t 

(1) 5 cm 

(2) SO m 

(3) 500 cm 

(4) 50 000 cm 



27. /A measfure that is the same as 
0.8 cm is . 

L) 8 mm 

(t) 80 m 

(1) 0.08 mm 

(4^- 8 ^ 



30. On the resource table is a 

rock labeled E. Measure its 
volume, lub v'olume is cm- 



/ 
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MATERIALS NEEDED 



Form 1 



Exercise Letter 
niuaber designation 

9 D 

' 10 B 

14 K 

.18 G 

21 C 

25 N 

30 E 
ANSWERS ■ • 

1. (1) • ' ' ■ ' 

2, kg ■ . . ' 

3. Answer depends on length of table 
used 

4, 5 ml ' • 
t »• 

5. (3) ' 

6, , km ' 

20^C 
8, 9 

i 

9» Answer depends on density of block 
used — allow 25% error j in estimates 

10. 23 — accept answers from 18 cm to 

N . 28 cm ' , 

■ li: ml , .. . 

■ 12, ''47 - ^ 
\ 13/ 40 

14. Answer depends on mass of ball used 

15. mm 



Description ' 
Block of wood~37' mm x 86 mm x 475 ^*mm 
Large red cardboard square 23 cm on each side 
Solid rubber ball—something like a "Super Ball" 
Large empty frozen orange juice can 
Small empty coffee c^^ 

Any size can, e.g. a soup can (this is used only for hold- 
ing water) . 

A rock 

■•16.'« 14 
17. m2 



18. 
19. 



Answer depends on size of can used 
38 m2 



20. (2)^ 
21 



Answer depends on size of can used — 
allow 25% error in estimates 



22. 450 

23. ^J) 



24. 
25. 

26. 
27. 
28. 
29. 



(4) 

Arswer depends on temperature of 
-water used 

1 000 ■ 

(1) ' • ^ 



(3) 



30* Answer depends on Volume of rock 
used 
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Form 2 



STUDENT TEST BOOKLET ' 
for 

METRICS FOR GOOD MEASURE 
LEVEL III 



Directions 

r 

This test has 30 questions. Read each question carefully • There are 
three .kinds of questions on this test. 

^ One type of question Is a multiple-choice question. Read each of the 
possible answers below the question. Pick the number of the answer you think 
is best. Write the number of this answer in the blank in the question. 

E xample : • 

0. There are (3) metres in one kilometre. 

(1) 10 . ^ 

. (2) ^ 100 

(3) 1 000 

(4) 10 000 ^ , . 

There ar^ 1 000 metres in one kilometre. The correct answer is number (3). 
So, the number (3) is written in the blank. 

A second type of question asks you to fill in the blank. .You are to put 
what you think is the correct answer in the blank. 

The third type of question also asks you to fill in the blank. But, before 
you fill in the blank you have to measure an object that is on the resource 
table. Each object on the resource table has been given a letter. Make sure 
you measure the correct object. If you do not see it someone else may be 
measuring it Please wait 'until they are through; then measure the object and 
write your answer in the blank. f • * 
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A centirfietre is about ^ 

(1) the ^idth of a 

fingernail . 
*(2) the thickness of a dime* 

(3) the capacity of a spoon* 

(4) the length of this room* 



A xocR' has a mass of 
grams • Using m§jt«:c symbols, 
^Soe. written 



On the resource table is a 
block A* Measure thQ length 
of this block. It is , 
> ^millimetres long. 



8* This naiJ is ^ 



cm long. 



'lllijilll 


IIIIIJIII 


liiljllll nil 


llll nil 


nil 


llll 


llll 


llll{lll 








0 









9* On the resource table is a 
box, H. ESTIMATE its mass 
in grams* g* 



10* On the resource table is ^a 

yellow cardboard square, M* 
ESTIMATE the length of one 
side of this sqtiare in 
'millimetres . mm 



Hdw much salt is in this 
1 

spoon? * 




A measure that is the ?ame 
as 52 ml is ' . 

(1) 52 000 litres 

(2) 5 200 litres 

(3) O.052 litre 

(4) 0.52 litre 



The distance between New York City 
and Boston is about 369 kilometres. 
If you write this using the symbol 
&r kilometres you would write 
369 



The temperature shown on this 
thermometer is 




11* If you use the symbol for 
millilitres, 28 millilitres 
can be'written as 28 



12* This pencil is 



_mm' long* 



(ME 



1 2 3 4 5 .6 7 

13* The area of^ this rectangle is 




lA. On vthe resource table is a 
brieve, J. Its mass is 



15* ff you use metric symbols, 
47 millimetres can also be 
written as 47 



8 
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Form 2^ 



^ 16, The temperature shown on this 
thermometer 4s 



21/ 







t 


=-40 












10 
0 




=—■10 



17. Using metric symbols, 48 square 
metres can also be written as 

48^ ; 



IS, On the resource table is a 

can, F. Measure i&s capacity. 
It is litres. 



19. The area of the fXoor of the 
house in this picture is 




11. 



On the resou.rce table'ig'a can,' 
P. ESTIMATE how many litres' 
it holds. 



How much water is in this cup? 

• ml \ " 




23, A square metre is aboQt the ■ 
5ize of , \: 

(1) a card table top. 

(2) youi^ thumbnail . 

(3) the floor of . the classroom 

(4) a 25c coin' (qua'rter) . 



24. A metre, .is about 
, (1) 



the distance you can 
walk in 12 minutes . 

(2) the width of a brick. 

(3) the height of the 
ceiling of this room. 

(4) the height of/^-a doorknob 
from, the floor . 



20. A measure t^iat is the same 
as 187 grams is . 

(1) 187 000 kg 

(2) 0.187 kg 

(3) 1.87 kg 

(4) .18 700 kg 



25. Measure the temperature of 
this room. It is 
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LEVEL. Ill 



Form 2 



26. The volume of this box is 



cm^ 




28. If you use metric symbols, 
*13 cubic metres can also b^ 
written as 13 - 



., 29. A measujrr that is the same 
as 5 000 mm is ^ . 

(1) .5 cm 

(2) 50 m- 

(3) 500. cm 
(A) 50 000 cm 



27. A measure that is the same 
as lA km is 

(1) lA 000 m 

(2) a.A cm ' 

(3) - 14 000 cm 
(A) 1 400 m 



30. On the resource table is a 

block labeled L. Measure its 
volume. Its volume is 



cm- 
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MTERIALS NEEDED 



Form" 2 



Exercise 
• number ■ 

3 

■ ■ 9'. 

'. 10' • 
14- 

. 18 

, 21. 

30 

ANSWERS 

1. (1) 

2. g • 



Letter ' 
designation . 

A 

H 

M ' 

J 

F 
P 



Description - • , ' 

Block of wood — 37 mm x 86 nun x 475 nurf 
Small box that is not empty c ' c' 

Yellow cardboard squar'e 134 mm on .each side 
Brick 

Large empty coffee can ^ 

Can — different size from F (should also be different size 
> from C, G and N used in Form 1) 

Block of wood 37 nun X 86 nun x 102 mm ^ 

'16., '6 

17 



3. 475 mm — or whatever length of block 
• ■ used ' > 



4i 
5. 
6. 
7. 



5 ml 

* * 

(3) 

km 

30**C 



8* 6 

■ 9. An swer depends on mass of box 

used — allow 25% error in estimates 

10. 134 — accept answers from 100 mm to 
168 ram 

11. g. ml 

12. 86 

13. 40 

14 « Answer defends on mass of brick used 

15. mm 



. m-^ 

18. Answer depends on size of can used 

19. 36 m2 ■ ^ '-^ 
20". (2) ' 

21. Answer depends on size of can uSed — 
allow 25% error ii: estimates 

22. 450 " 

23. (1) 

2^. (4) ■ <^ 



25. 

26. 
27. 
28. 
29. 



Answer depends on temperature of 
room 

1 000 

I1) 

m^ 

(3) 



30. 327.294- raccept answers from 320 cm^ 
to 335 cm^ 
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This publication was developed pursuant to contract Na< OEC-0>74*9335 with the 
Bureau of Occupational and Adult. Education, U.S; Oepartnnent of Health, £duca- 
tfod and Welfare. However, the opinions expressed herein do not necessarily 
^iiecf the position or policy .of the U.S, Oifice of Education and no official 
-tndorsemeoi^by the U.S. Office of Education should be Inferred^ : 
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